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In the Claims 



1 . (Previously Presented) A method of determining the statistical significance of a diflbrcncc 
between hfjplolype frequency profiles of at least two groups of individuals comprisiJig: 

a) obtaining hnplolypcs for all individuals in one of said at least two groups of 
individuaLs by gcnotyping the same chromosomal segment; 

b) obtaining haplolypes for all individuals in another of said at least two groups of 
individuals by gcnotyping the same chromosomal segment; 

c) identifying the haplolypes of all individuals in each of said at least two groups using 
a binnry code to generate a binary mask array; 

d) analyzing the haplotypcs of said at least two groups of individuals comprising the 
steps of: 

determining the combined likelihood that said at least two groups of individuals are derived 
from the same distribution of haplotypes; 

determining the sum of the separate likelihoods that each of said at least two groups of 
individuals arc derived from the same distribution of haplotypes; 

dctcmiining the difference of said sum and said combined likelihood; and 

dclcmiining the significance of the difference of said sum and said combined likelihood by 
simulai ing hypotJietical groups by randomly peimuting tlie haplotypes between the groups of step (a) 
and step (b) to determine Ihe probability that the groups of step (a) and step (b) do not come from the 
same distribution of haplotypes and assessing the statistical significance of the difference of said sum 
and said combined likelihood based on the probability that the test value could have resulted purely 
by chance. 

2-3. (C*ancclcd) 



4. (Ciurenlly AuAcndcd) A system for determining the statistical significance of the dificrence 
bctvvceji haplotype frequency profiles of at least two groups of individuals, comprisin g an inp ut 
deyicrC and: 

J;\nUhA085.US01.COhMiriciid.Re^;i»\A)nd.rtnal--2.dotfDNB/gy| 
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(n) first in.sU'uclions for identifying the haplolypes of all individuals in each of said at least 
two groups of hKlividuals xising a binary code to generate a binary mask array; 

(b) second inslniclions for detenTiining the combined likelihood that said at least two groups 
of individuals arc derived from the same distribution of haplotypes associated to a binary code; 

(c) third inslructions for determining the suixi of separate likelihoods that said at least two 
groups of individuals arc derived from the same distribution of haplotypes associated to a binary 
code; 

(d) fourth inslructions for determining the difference of said sum and said combined 
likelihood; and 

(e) fiflh instructions for determining the difference of said sum and said combined likelihood 
by simulating hypothetical groups by randomly pomiuting the haplotypes between the groups of (b) 
to dc.teru)iiTC the probability that the groups do not come from the same distribution of haplotypes 
and assessing the statistical signiJicanccof the difference of said sum and said combined likelihood 
based on the probability that the test value could have resulted purely by chance; 

wherein said system comprises one or more electronically connected computers executing 
software obtained by linking modules of programs and stored on programmed storage devices. 

5-6. (Canceled) 

7. (Previously Presented) A programmed storage device comprising instructions that whcji 
executed perform a method comprising: 

(a) determining \ho statistical significance of the difference between haplotype frxtqucncy 
profiles of at least two groups of individuals by comprising comparing the final likelihood that all 
groups of individuals come from the same distribution of haplotypes with the sum of the final 
Hkelilioods for each group separately; and 

(b) dctcrmim'ng the significance of this difference by simulating hypothetical groups by 
randomly permuting the haplotypes between the groups of (a) to determine the probability that the 
groui^s of (a) do not come from the same distribution of haplotypes. 
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8-39. (Canceled) 

40, (Previously Presented) A method of determining the statistical significance of a 
difference between haplotypc frequency profiles of at least two groups of individuals comprising: 

a) obtaining liaplotypcs to all individuals in one of said at least two groups of individuals 
by gcnolyping tlic same chromosomal segment; 

b) obtaining haplotypes to all individuals in another of said at least two groups of 
individuals by gcnolyping the same chromosomal segment; 

c) idcnlifyiag the haplotypes of all individuals in each of said at least two groups using 
a binary code to generate a binary mask aixay; 

d) calculating all possible single-haplotype chi-square tests in order to provide measures 
of association between groups for a particular haplotype; and 

e) analyzing ihe haplotypes of said at least two groups of individuals to determine the 
statistical sigjuficancc of a difference between haplotype frequency profiles of said at least two 
groups of individuals comprising the steps of: 

dcferniining the combined likelihood that said at least two groups of individuals arc deri ved 
from the same distribution of haplotypes; 

dctermijiing the sum of the separate likelihoods that each of said at least two groups of 
individuals arc derived from the same distribution of haplotypes; 

dctennining the difference of said sum and said combined likelihood; and 

determining the significance of the difference of said sum ajid said combined likelihood by 
sinmlating hypothetical groups by randomly pemiuting the haplotypes between the groups of step (a) 
and step (b) to determine the probability that the groups of step (a) and step (b) do not come from Ihe 
same distribution of haplotypes and assessing the statistical significance of the diffeience of said sum 
and said combined likelihood based on the probabiUty that the test value could have resulted purely 
by chance. 

41. (Previously Presented) A mctliod of determining the statistical significance of a 
diflcrcncc between haplotype frequency profiles of at least two groups of individuals comprising: 

J:\<jriN\OS5,US01.CO>MrncndRcsp\AmdTinaI-2.tJoo^O>]B/g^ 
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a) obmining haplolypcs to all individuals inone of said at least two groups of individuals 
by gcnolyping the same chromosomal segment; 

b) obtaining hapJotypes to all individuals in another of said at least two groups of 
individuals by gcnotyping tlic same chromosomal segment; 

c) idenlifying the haplotypcs of all individuals in each of said at least two groups using 
a birKvry code to generate a binary mask array; 

d) assessing the statistical significance of individual haplotypes using an odds ratio or a 
P-cxcess value in order to provide measures of association between groups forapaiticularhaplotypc; 
and 

c) analyzing the haplolypcs of said at least two groups of individuals to determine the 
slalisticol significance of a difference between liaplotype frequency profiles of said at least two 
grotips. of individuals comprising the steps of; 

determining the combined likelihood that said at least two groups of individuals are derived 
fioni the same distribution of haplotypcs; 

determining the sum of the separate likelihoods that each of said at least two groups of 
individuals arc derived from the same distribution of haplotypes; 

dotcnnining the difference of said sum and said combined likelihood; and 

determining the significance of the difference of said sum and said combined likelihood by 
simulaliiig hypothetical groups by randomly permuting the haplotypes between the groups of step (a) 
and Slop (b) to detenu inc the probabili Ly that the groups of step (a) and step (b) do not come from the 
same dislribntion of haplotypcs and assessing the statistical signi ficance of the diflerencc of said stun 
and said combined likelihood based on the probability that tlie test value could have resulted purely 
by chance. 

42-45. (Canceled) 

46. (Currently Amended) A system for determining the statistical significance of the 
difference between haplotype frequency profiles of at least two groups of individuals, comprisitig an. 
ilM^.UtAlwicpJind: 

JAGHN\0S5.lLS(MXr)>Mn(ci)s1'Rc!ipUnid.nimU2,<WDNi3/gyl 
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(a) first instruclions for identifying the liaplotypes of all individuals in each of said at least 
two groups of individuals using a binary code to generate a binary mask array; 

(b) second instructions for determining the combined likelihood that said at least two groups 
or individuals are derived from the same distribution of haplotypcs associated to a binary code; 

(c) thiixl instructions for dcteiTnining the sum of separate likelihoods that said at least two 
groups of individuals are derived from the same distribuUon of haplotypes associated to a binary 
code; 

(d) fourth instructions for determining the difference of said sum and said combined 
likelihood; and 

(c) fifth instructions for calculating all possible single-haplotype chi-square tests in order to 
provide measures of associatioji between groups for a particular haplotype; and 

(f> sixth instructions for detennining the significance of the difference of said sum and said 
combined likelihood by simulating hypothetical groups by randomly permuting the haplotypes 
between the groups of (b) to determine the probability that the groups of (b) do not conic from the 
sanic distribution of haplotypes and assessing the statistical significance of the diffcrcnc^j of said sum 
and sold combined likelihood based on the probability that the test value could have resulted purely 
by chance; 

wherein said system comprises one or more electronically connected computers executing 
software obtainctl by linking modules of programs and stored on programmed storage devices. 

47. (Currently Amended) A system for determining the statistical significance of the 
tli ffcrcacc between haplotype frequency profiles of at least two groups of individuals, comprisjng.aii 
.iupul ,clevice_and: 

first instructions for identifying the haplotypes of all individuals in each of said at least two 
groups of individuals using a bjnaiy code to generate a binary mask array; 

second instructions for determining the combined likelihood that said at least two groups of 
individuals are derived from the same distribution of haplotypes associated to a binary code; 

third instructions for detennining the sum of the separate likelihoods that said at least two 
groups of individuals arc derived from llie same distribution of haplotypcs associated to a binary 

J:\^l^N\085.lJS01.CO^^AnlClHf■RcS|Mmd.filla^2.(fo(yDNlygyl 
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fourth iiislrucdons for determining the clifterence of said siimand said combined likelihood; 

and 

finii inslrucLlons for calculating the statistical significance of individual haplotypcs using an 
odds ratio or a P-cxccss value in order to provide measures of association between groups for a 
parlicular haplotypc; and 

sixth inslnictions for determining the significance of the difference of said sum and said 
combined likelihood by simulating hypothetical groups by randomly permuting the haplotypcs 
between the groups of (l>) to determine the probability that the groups of (b) do not come from the 
same distrib\nion of haplotypcs and assessing the statistical significance of the difference of said sum 
and said combined 1 ikelihood based on the probability that the lest value could have resulted purely 
by chance; 

wherein said system comprises one or more electronically conjiectcd computers executing 
software obtained by linking modules of progran^s and stored on programmed storage devices. 

48. (Previously Presented) A programmed storage device comprising instructions thai when 
executed perform a method comprising: 

(a) determining the statistical significance of the difference between hfq)lotype frequency 
profiles of at least two groups of individuals by comprising comparing the final likelihood that all 
groups of individuals come from tlie same distribution of haplotypcs with the sum of the final 
likelihoods for each group separately; 

(b) determining Ihc significance of this difference by simulating hypothetical groups by 
randomly permuUng the Implotypes between tlie groups of (a) to determine the probability that the 
groups do not come from the same distiibution of haplotypes; and 

(c) calculating the stal islical signific-ance of individual haplotypes using an odds ratio or a P- 
exci^ss value in order to provide measures of association between groups for a particular haplotype, 

49, (Previously Presented) A programmed storage device comprising inslnictions that when 
executed perfonn a mcllnod comprising: 

J;\CO-^AO$5.US04X:O^^Alaenf^Ko..^|>\Anul^I^l£l^2.dtHy^ 
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(a) dc(cmiining Ihc slatistical significance of the difference between haplolype frequency 
profiles of at least two groups of individuals by comprising comparing the final likelihood that all 
groups of individuals come from the same distribution of haplotypes wnth the sum of tlie final 
likelihoods for each group separately; 

(b) detcmnning the significance of this difference by simulating hypothetical groups by 
randoiuly pcnnuling the haplotypes between groups of (a) to determine the probability that the 
groups do not come from the same distribution of haplotypes; and 

(c) calculating all possible singlc-haplotype chi -square tests in order to provide measures of 
association between groups for a particular haplotype. 

50. (Previously Presented) A method of determining the statistical significajicc of a 
difference between haplolype frequency profiles of at least two groups of individuals comprising: 

a) obtaining haplotypes to all individuals in one of said at least two groups of individuals 
by genotyping the same chromosomal segment; 

b) obtai)ur\g haplotypes to all individuals in another of said at least two groups of 
individuals by genotyping the same chromosomal segment; 

c) identifying the haplotypes of all individuals in each of said at least two groups using a 
binary code to generate a binary mask array; 

d) using said binary mask aixay for analyzing the haplotypes of said at least two groups 
of individuals comprising the steps of: 

1) determining the combined likelihood that said at least two groups of 
individuals are dcrival from the same dislribution of haplotypes; 

2) determining the sum of the separate likelihoods that each of said at least two 
groups of individuals arc derived from the same distribution of haplotypes; 

3) determining the diflbrence of said sum and said combined likelihood; and 

4) determining the signiiicanceofthe difference of said sum and said combined 
likcliJiood by simulating hypothetical groups by randomly pcimuting the haplotypes between 
the groups of (d)(1) and (d)(2) to determine the probability that the groups of (d)(1) and 

(d) (2) do not come from the same distribution of haplotypes and assessing the statistical 

J:V'J^.^A0fi5.US04X•O^^Amctld-nc$p^AnldTlll:ll-2xIo<yDN^Vgyl 



PACE 10/14 * RCVD AT 1O/3/20O6 2:46:32 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/39 « DNI&:2738300 * 0810:3523725800 * DURATION (min.s$):06-38 



'OCT-03-06 TUE 02:53 Pti SALIWANCHIK LLOYD FAX NO. 3523725800 P. 11 

9 Docket No. G'085US04CON 

Serial No. 09/818,260 

signilicajicc of ihc difference of said sum and said combined likelihood based oji the 
probability that the test value could have resulted purely by chance. 
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